To increase understanding of the everyday experiences of hypoglycemia for patients with type 1 diabetes through the use of a narrative research approach.
H
ypoglycemia is the most frequent side effect of insulin treatment and thus is a fact of life for people with type 1 diabetes. It causes both autonomic symptoms (nervousness, sweating, and hunger) and neuroglycopenic symptoms (confusion, weakness, and less frequently seizure or coma) and can lead to death. As treatment for diabetes moves toward the goal of maintaining blood glucose levels as close to the normal range as possible to delay microvascular complications, 1 there is an increased number of patients who are in a state of hypoglycemic unawareness and who experience severe hypoglycemia. 2, 3 Although hypoglycemic symptoms have been studied in the laboratory with the use of the insulin infusion clamp, [4] [5] [6] [7] and in quantitative studies using self-report questionnaires, [8] [9] [10] [11] personal accounts of patients' hypoglycemic experiences have not been reported.
Primary care medicine is increasingly utilizing a conceptual model that centers on the patient's experience as the salient feature of clinical care. [12] [13] [14] Unless we can more attentively focus on a "thick description" 15 of hypoglycemia in which the details of the experience are recounted in the patient's own words, we cannot understand the actual and ordinary ways hypoglycemia affects the lives of patients with type 1 diabetes. Because of the centrality of hypoglycemia in the treatment of type 1 diabetes, 16, 17 better understanding of the patient's experience may enhance clinical decision making on the part of the physician. 14 One method of gaining better understanding of the everyday experience of hypoglycemia is through qualitative research using narrative analysis. This approach is used in medical anthropology and sociology to explore patients' experiences of illness through the stories they tell and the meanings they attach to their experiences. [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] Over the past 10 years, narrative research on chronic illness has increased markedly because "it is able to represent and reflect illness experiences in daily life." 18 A major goal of illness narratives is to learn more about the experience of an illness from the "insider" perspective. 31 This perspective focuses on the subjective experience of living with an illness. In the present study, we explored such views of hypoglycemia.
The specific aims of this study were twofold: to allow 20 patients with type 1 diabetes to tell their experiences of hypoglycemia and the ways these experiences affect their everyday lives; and to increase health care professionals' awareness, sensitivity, and responsiveness to the hypoglycemic concerns of their patients.
METHODS
We studied 20 patients with type 1 diabetes whose names were selected from a computer-generated list of Joslin Diabetes Center patients aged 21 to 30 years. Patients were selected if they met the following criteria: type 1 diabetes for at least 10 years but no more than 18 years; no proliferative retinopathy, symptomatic neuropathy, nephropathy, or any other serious diabetic complication; no diagnosis of psychotic disorder; and no other serious major illness. These criteria were designed to select JGIM young adult patients who had type 1 diabetes for a sufficient number of years that they would have long-term experience with hypoglycemia. They also would not have had type 1 diabetes so many years that the lack of diabetic complications was out of the norm. Patients with diabetic complications and other serious medical or psychiatric illnesses were excluded so that these conditions would not color the patients' perceptions of their hypoglycemic experiences.
Potential subjects were mailed letters explaining the study. One week after receiving the letter, subjects were telephoned and asked about their willingness to participate in the study. Forty-nine letters were sent in order to obtain the 20 subjects used in the study.
Subjects met with the first author in an office at the Center. Data were collected using in-depth interviews that were tape-recorded and transcribed. Interviews lasted from 60 to 90 minutes. The in-depth interview included semistructured and demographic questions in which the term low blood sugar reaction often was used instead of hypoglycemia because of its greater familiarity to patients. Interview questions were constructed so that patients would give detailed descriptions of specific incidents of hypoglycemia in their everyday lives and their thoughts and feelings about these experiences. Whenever possible, patients were encouraged "to tell a story." In fact, in introductory letters, telephone calls, and at the start of the interview, patients were told that the interviewer wanted to hear their "stories of hypoglycemia."
Valid and reliable self-report scales, the Revised Hamilton Rating Scale for Depression (RHRSD) 32 and the StateTrait Anxiety Inventory (STAI), 33 were administered to obtain further information on the psychological functioning of the subjects.
Using standard qualitative methods, [34] [35] [36] interview transcripts were analyzed by marking key words and phrases to identify the most prevalent themes or topics of relevance to the subjects. Themes were derived if they were present in at least 8 (40%) of the 20 interviews. Furthermore, subjects were compared by Fisher's Exact Tests for the presence or absence of depression and anxiety and the presence or absence of the predominant themes.
RESULTS

Sample Characteristics
The characteristics of the subject sample and results of psychological assessments through standardized measures are presented in Table 1 . Subjects were highly educated. Seven of the 10 women held professional jobs, of which 5 were in the human services: nurse, social worker, dietitian, physical therapist, and teacher. Five of the 10 men had completed college. The men's jobs included 2 construction workers, 2 computer workers, 1 draftsman, and 1 salesman. Only one man was getting a graduate degree, and another man worked in emergency medical care. Group mean scores on the RHRSD and STAI (see Table 1) indicated subjects were not in the depressed and anxious ranges. However, the scores of six subjects (four men and two women) were in the minor depression range, and two other women reported taking antidepressant medications. In addition, three subjects (two of the six subjects in minor depression on RHRSD) scored on the STAI above 70th percentile rank for trait anxiety, and two subjects (the same women taking antidepressant medications) scored above the 70th percentile rank on state anxiety.
Thematic Analysis
Through subjects' personal accounts of hypoglycemia, the following common themes were identified: interpersonal conflict; discrepant views of the self; a private experience; and doctors' understanding. Within these overall themes, specific concerns were expressed about autonomy, control, identify, shame, and isolation.
No significant statistical differences were found in the presence or absence of any of the four identified themes between depressed subjects (RHRSD scores of minor depression or taking antidepressant medication) and nondepressed subjects. Too few subjects scored in the pathological anxiety range to make statistical comparisons by themes and presence of anxiety. Interpersonal Conflict. Ten subjects described situations in which they had difficulty accepting help from another person during a hypoglycemic episode. This situation was complicated by argumentative and sometimes hostile behaviors toward others, which were reported as occurring when blood sugar levels were too low. The following interpersonal story of a low blood sugar reaction was told by a 25-year-old woman: As the above example demonstrates, interpersonal conflicts often arose when another person recognized the effects of hypoglycemia. When blood sugar levels fell too low, the subject was not able to recognize his/her own neuroglycopenic symptoms such as slurred speech, slowed thinking, or difficulty finding words, and therefore was often dependent on others to recognize the hypoglycemia. This situation sometimes led to resentment and conflict. In another example, a 23-year-old college-educated man described his difficulty when other people tried to assist him with his hypoglycemia in this way: "I get annoyed when people think they know more about me than I do."
Subjects' descriptions illustrated a clear tension between needing someone else's help when in a low blood sugar reaction and the fear of being dependent or out of control. This was particularly an issue for patients with severe hypoglycemia, which is defined by requiring the assistance of another person in its treatment. 1 Moreover, it is important that diabetes requires meticulous self-care on a daily basis and self-sufficiency is encouraged by medical providers. Therefore, the need to have another's assistance in the treatment of hypoglycemia conflicts with this expectation of self-sufficiency.
Twelve subjects expressed their concerns about having family members or significant others witness, attempt to treat, and worry about their hypoglycemia. At times, guilt and a sense of overwhelming responsibility were reported as experienced by both subjects and their significant others. For example, a 24-year-old married woman stated her worst worry about her husband's reaction to her hypoglycemia as follows, "Maybe if I slipped too far, and I didn't wake up again, what would it do to him?" Another young man stated his concern for his mother in this way: Attribution of responsibility in the prevention of hypoglycemia was presented as a complicated issue. At times subjects expressed feeling helpless to prevent hypoglycemia, while at other times they feel guilty, fearful, and self-blaming for not having prevented it. For example, a 27-year-old married woman described a mixture of impatience and concern in her husband's feelings with regard to her low blood sugar level when she said: Discrepant Views of the Self. Behaviors that occur as a result of hypoglycemia were often difficult to reconcile with subjects' everyday sense of self. Eight subjects reported feeling disconcerted and embarrassed by hypoglycemic behaviors they saw as alien to their sense of self. There was a discrepancy between their sense of self as a socialized, polite person and the more irritable and hostile self they became when hypoglycemic. There also was a discrepancy between their sense of self as a competent, intelligent, and aware person and their inability to focus, remember, or think clearly when hypoglycemic. During her interview, a lawyer stated,
You could be talking perfectly rationally with someone like I am now with you, and 2 minutes later I'm babbling like an idiot. And I don't know what's going on. That's very difficult to deal with and live with, especially when you're in social contacts or being an attorney, being in a courtroom or a deposition.
Another well-educated young woman talked about her embarrassment and confusion with regard to hypoglycemia in this way, "I think one thing that sort of bothers me about it is just how stupid I can feel, and it's like losing a major part of your person."
Subjects did not want other people to misinterpret their hypoglycemic behaviors as who they really were. JGIM They feared that others might perceive them as less capable and more impaired than they saw themselves or wanted to be seen. A Private Experience. All subjects in this study perceived the experience of hypoglycemia as not understandable to people unless they had diabetes or hypoglycemia from other causes. They also reported that it was hard to find a way to describe their experiences, and that they rarely talked about hypoglycemia with anyone. One 25-year-old woman stated, "I'll just not discuss it. Like, why bring it up? It's too intimate a part of myself." Hypoglycemia therefore was kept to oneself, rarely discussed, and often even ignored as a major difficulty in the treatment of type 1 diabetes.
Some subjects stated that the autonomic signs of hypoglycemia were easier for others to understand than the psychological symptoms, which they felt were unique. A 23-year-old man reported: "You can't relate to a person what it feels like, just the inner feeling. You know they see the shakes, the sweating. I think they can relate to that. I don't think they can relate to the inner feeling." Without a common point of reference, subjects questioned whether empathy or understanding could develop. For example, one female subject stated the following: Subjects expressed feelings that it also was difficult to communicate about hypoglycemia. Language was seen as falling short of being able to capture the experience of hypoglycemia. For example, one 25-year-old man stated,
I can't think of the words to really describe the pressure behind my eyes. So that's the best I come up with, but it's not really what it is. And the shaky knees isn't really shaky knees in any way at all. It's kind of a . . . . I can't, I can't find the words.
Another young man said, "It's just that weakness feeling. . . . I just think it's too difficult to tell them, to put into words, just exactly how that feels." Through the stories subjects told, the loss of control and helplessness of hypoglycemia were made comprehensible, given language and form. The following narrative is an example of a "most remembered low blood sugar reaction": In the above narrative, hypoglycemia progressed from autonomic signs to confusion, and then to the subject's inability to protect himself. Through the ordinary details of this young man's story-i.e., the mattress on the ground with no box spring; his falling down; his not being able to put his arms up to stop himself from banging his head on the floor-he presented his helplessness and lack of control. The lack of connection between his thought and his behaviors was most disconcerting to him. Doctors' Understanding. Nine subjects described the physicians who treat their diabetes as not inquiring about or understanding their subjective experiences of hypoglycemia. Their doctors were perceived as not asking about their emotional responses to hypoglycemic experiences or the ways hypoglycemia affected their feelings about themselves, their family relationships, or their work experiences. During his interview, one young man said, "I've never talked about it this way. It's the most I've ever talked about it in my life." Subjects further described their physicians as almost solely concerned with the concrete details, the biomedical elements of hypoglycemia, i.e., what led up to it, how often it occurred, and what was done to treat it. A 23-yearold man talked about his encounter with his physician in this way, "I can't recall discussing a low blood sugar with him. I think he understands the results. The other part of it, I can't imagine he would know." Another 24-year-old man described his experiences of hypoglycemia with physicians as "number crunching." This was not said in a critical way, but rather "that's normally more what I go to him for help with, controlling it." He later added, "I guess I don't go to him for that [emotional/personal] kind of understanding."
Subjects seemed to accept their doctor's lack of inquiry into and understanding of their emotional experiences of hypoglycemia as what they expected from medical treatment. One young man stated that he "never really thought about" discussing his feelings with his physician, and another said, "I don't really tell my doctor much about my feelings." Subjects did not expect to be asked about and did not voluntarily share their hypoglycemic experiences.
DISCUSSION
The primary aim of this study was to allow 20 young adults with type 1 diabetes to tell their stories of living with hypoglycemia so that physicians and other health care professionals could better understand their everyday experience. Through these personal accounts, common themes and concerns were identified. Hypoglycemia was described as creating conflicts in interpersonal relationships and negatively influencing subjects' feelings of autonomy, competence, control, and sense of themselves. Hypoglycemia was also described as an extremely private experience that was not openly inquired about or discussed.
Through the use of narratives in this study, we heard and understood more about the subjective experiences of hypoglycemia. Bruner described how narratives allow for easier entry and easier identification with content than expository writing because the "story, in a word, is a vicarious experience." 37 From these stories with their "little epiphanies of ordinariness," 38 we were allowed a close look into the feelings of helplessness and loss of control experienced by persons with hypoglycemia. Subjects stated that they rarely talked about their hypoglycemia to others, and through these personal accounts, they shared their experiences with the interviewer and the readers of this report.
There are several limitations to this study. First, the patients studied were middle-class, highly educated, and white. Second, the sample size was small, and the subjects' willingness to participate in the study may reflect a bias in their views of hypoglycemia and its effects on their everyday lives. These factors may limit the generalizability of the findings. Third, all of the interviews were conducted by one interviewer, and although there was a semistructured protocol, there can be observer bias in pursuing certain questions. Fourth, the themes were derived through qualitative analysis, and the reliability of the themes was not assessed. Finally, a cross-sectional approach that uses one interview at a single point in time is limited and may not necessarily apply across different points in time.
Preventing hypoglycemia is not an easy matter. Because of the imperfections of current insulin replacement regimens, absolute or relative insulin excess must occur from time to time in patients with type 1 diabetes. 17 From the results of the Diabetes Control and Complications Trial (DCCT), 1 both health care professionals and patients with diabetes are motivated to find a balance between minimizing the risks of hypoglycemia and maintaining good glycemic control. This attempt to balance intense medical control and less stressful daily living is not new to the medical management of diabetes. In his historical account of diabetes treatment, Feudtner demonstrated, through the medical records and personal letters of one of Elliott Joslin's patients, the ever-present conflict between the physician's "want for control" of diabetes and its complications and the patient's struggle to live normally and to understand his sense of self in relation to his disease. 39 These same struggles were revealed through the personal accounts of the subjects in this study. Feudtner noted how Joslin's beliefs and practices of tight control were validated from the results of the DCCT, but despite these results, the questions of how far to pursue control and at what personal consequence to patients' lives remain open.
If intensive treatment lessens the possibilities of blindness, kidney disease, and neuropathies, but also increases the incidence of severe hypoglycemia and hypoglycemic unawareness, then physicians and nurses must support their patients in the effective management of hypoglycemia. It is important to emphasize that the DCCT incorporated extensive patient education and professional support. 40 Patients need to be taught about hypoglycemia; decisions about tightening glycemic control need to be evaluated in light of patients' understanding and ability to manage hypoglycemic experiences in the context of their daily lives.
Blood Glucose Awareness Training is a psychoeducational program that helps patients identify their blood glucose symptoms more accurately and treat these symptoms more effectively. 41 It teaches patients to differentiate between their autonomic and neuroglycopenic symptoms and how to use their neuroglycopenic symptoms as keys to recognizing hypoglycemia and to help compensate for hypoglycemic unawareness. Although this training does not explicitly provide patients with a platform to express their feelings about hypoglycemia, it is one method for making hypoglycemia a clear target of professionalpatient interchange. Diabetes empowerment programs also address the psychosocial aspects of living with diabetes as an integral part of patient care and education. 42 This approach enhances patients' ability to develop realistic self-care goals, use problem-solving skills to achieve these goals, identify and obtain appropriate social support, and manage the stress of diabetes.
In the treatment of diabetes, there is an increasing emphasis on teaching physicians to ask their patients questions that are "designed to identify important areas of personal concern." 14 Professional support in the management of hypoglycemia can include doctors and nurses inquiring more about the hypoglycemic difficulties patients face in their families, social life, and at work. Through this inquiry patients may feel less isolated in living with hypoglycemia, and this mutual understanding may influence patient-clinician therapeutic decisions.
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